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@ Optically encoded Information display apparatus with tampering Indicator. 

@ A display register for displaying information which may 
vary over time has optically readable code markings asso- 
ciated with the display positions of the register. The optically 
readable code markings are, for example, bar codes which 
conrespond to the value of the infonmation being displayed by 
the register, in one version of the invention the bar codes are 
applied using visible Ink adjacent to or over human perceiv- 
able markings on the display register. A hand-held laser 
scanning device is used to read the code markings. Alter- 
natively, the bar codes are applied using an ultraviolet sen- 
sitive Ink (which Is otherwise invisible to the naked eye) di- 
rectly over the human perceivable markings on the register. 
The bar codes are then scanned using a tlV laser device. In 
addition to encoding the variable information displayed by 
the display register, fl^ed information, such as the serial 
number of the display register, location, manufacturer, etc., 
can be encoded on the face of the register and scanned by the 
scanning device. The display register may also have an aux- 
iliary display position which will display a code indicative of 
tampering with the display register. The Invention finds par- 
ticular utility in the remote reading of billing meters, such as 
those used to measure the consumption of water, natural 
gas. or electricity. 
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5 Background of the pyraition 
Field of the Invention 

Oiie invention relates to the field of resDtely readable 
10 display registersr and more particularly to a display register and 
a tairpering iiKllcator which are cptically encoded so as to be 
remotely readable by optical scanning ^qoparatus; 

Description of the Prior Art 

15 Oii^lay registers of naqy ^pes are used in a wide variety of 

devices to display a measured quantity. For exanpler gas, water 
and electric utilities use display registers to show how much of 
their ccmnodity has be^ used by a consumer. 

Bie t5pes of displays used by utilities fall into two broad 

20 categories: (1) cyclwoeter-type registers, which are similar to 
the odoraeter in an autnrmhiler and (2) clock-type register Sr in 
which eadi decizoal unit of a toeasured quantity is indicated on a 
clock-lilce dial havli^ ten digits (0^) and a single indicating 

25 Both types of displays are medianical in nature. 2he 

cydameter register consists of one or more drums having their 
rotational axes horizontally aligned with each ot±er. Bach such 
drum or display elenrat has one or more di^lay positions bearing, 
for scanplef an alphanumeric character such as the nu m e ra ls 0-4. 

30 The cyclometer drucas cu:e driven by a clock-like escapement 

mechanism or a sol^ioid which is responsive to a measuring device 
for measuring the quantity of the particular coaroodity being 
cOTSumed. Bie dial-type di^lay register is driven in a similar 
fashion with the visible di^lay elements being a separate clock 

35 dial awi pointer for each decade of the di^l^y. 
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TrpimUy, utilities smitor the coasunptioa of their 
CQcnodity on a nontiily basis. This entails having a oeter reaiSer 
visit each customer's location and pfasfsicall? read the quanti^ 
being displagfed on the di^lay register* In adlition to readiing 
the measured quantity, the meter reader must also make a note of 
which meter location he is reading so tiiat the proper ^i«F tf rmr 
will be billed. It will be 2{)preciated that the reading of 
utility meters is sui^ect to error sinse it relies X3p<xi human 
inspection and interpretatim. Floctberr even if the information 
from the meter {e.g, quantity and location) is properly rwted the 
ixifocmation m^y be iiq^coperly transcribed at the utility's. data 
processing center resulting in ah incorrect bill being roidered to 
tiie custoofir. 

various anhemes have been devised in ordei; to autoaate the 
15 meter reading process. Most of these rely ipon some type of 

electronic encoding of the display register positions inside the 
utility meter. However, this Cfproacfa requires specialized 
electronic circuitry built into the meter along with some sort of 
in terfac e to the pcM&c line (if power line carrier meter polling 
is used) or some soxrt of radio freqo^^cy tzanspoaxc (if r&&3te 
radio polling is used) . Obviously, the inslusion of ^•fHmal 
electronics into the utility meter increases its cost and t h^^*? 
makes such remote meter reading scbeoes relatively uneconomical. 
In addi t io n , the electronics must have a source of power wfaidi is 
25 reliable. lb the case of electrical metering power can be derived 
directly from the metering circuit. BMever, such electronics 
must be able to withstand es^emely high txansieit voltages azi3 
currenfis and be st»U.e over a wide range of treqperatures and have 
a useful life acpr u x imating i±ak of the taplgal o1*»c *'^''^*«»p ^ niff: gtI 
30 wat±faour meter (in excess of twenty years) . 

Jii the case of gas and water metering there is no ready 
source of power for sodi electrcmic circuits. Battery power is 
u nreli a ble and ret^iires periodic ixi^ection and replaceaent of the 
batteries. For these reasons gas and water utilities geneirally 
35 have been uxxwiUing to consider rezDte reading oevices for 
consumer ^^pplicatiions. 
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In addition to the cask of recording the amount of coosoodity 
consuned and the location of the utility meter/ the meter reader 
generally will also make a cursory inspection of the meter to see 
if it has been tanpered with. T^teious medhanical and electronic 
anti-tanpering devices, including lead seals connecting the cover 
of the meter with its base and lecning flags or lights, have been 
developed to indicate if a utility neter has been taspered with. 
However, all of these devices require infection and interpretation 
by the meter reader to be effective. 

It would therefore be of great benefit to the utility metering 
inSustry if there were developed a system for r em ot ely reading a 
utility meter's display register such that errors due to hunaan 
interpretation were eliminated, while not requiring axy ext^ive 
modifications to the utility meter or the addition of any 
electronic devices requiring auxiliary power. Rarther, it would 
be advantageous if such remote meter reading were accoaplished in 
sudi a manner that the reading of the display register is 
automatically converted into digital form and stored so that 
errors in transcription prior to cooputing a customer's bill are 
prevented* 

Sunroary of tba Invention 

Ckv& aspect of the present invention is directed to an 
information di^lay apparatus of the t^pe insluding at least one 
di^lay eleoent having at least one display position for 
displaying information which may vary over time, including code 
markings associated with at least one display position of eadi 
display elsomt and readable by optical reading means remote from 
the display apparatus* 

Another aspect of the presoit invention is directed to an 
information display c^paratus of the type including at least one 
display elenent having at least one display position for 
displaying information which may vary over tiiae, in c l u ding code 
markii^s associated with at least one di^lay position of each 
display elenent and readable by optical reading means ranote from 
the display apparatus, ana wherein the code markings associated 
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%dth one of said di^la^r positions ate izxiicative of tanoering 
with the inforaation diqOay ^paratus, and further indiwing: 
means for detecting said tanpeting? and control iseans reqxsnsive 
to said detecting laeans for disaalaying the displaor position 
associated witti the tanpsring indicating code markings. 

ISie optical reading sieans loay include a source of radiation, 
means for scanning the code markings with the radiaWm, and 
for <tetec t i n g radiation scattered &om the code markings. Hba 
source of radiationr for eacaznple, cooprises a laser beam. 

Ja a d di t ion to code markings associated with the variable 
display of infonnation axtd for indicating taopering, furthsc code 
markings can be provided for displaying fixed infomation, e«g. 
disgla^ apparatus serial nuober, locationr manufacturer's naoer 
etc. 

PSiile it is recognized that bar codes and optical readers 
therefor are ^^^ellHcnown, heretofore such code markings have alwe^ 
been of a f ixed nature, e^g, printed bearing a fixed and 

undmn^able set of code markings r^resextative of a product 
code, manufacturer's name or other suda static informatiau 
i^pplicantSr however, have recognized that the benefits of rendte 
scanning can be brought to registers whida diqpla^ inf onoation 
which may vary over time and for indicating tanpering with such 
registers. 

Advantageously, the described invention enables an optical 
scanning device such as a CGnraercially available bar code scanner, 
is remote from and not connected to the information displ^ 
apparatus to be used to read code markings on the information 
d is p lay indicative of both variable information (e.g. for a 
utiliQr meter, the amount of gas, water or electricily which has 
been consumed} and any fixed information, such as the serial 
number of the di^lay ^paratus being read. Information can be 
read quickly and accurately by the scanning device without the 
need for esctensive medianical or electrmic modification of the 
di^l^. Slirther advantages are that the information read by the 
optical scanning device is stored as digital data, and the fixed 
information indicative of the serial number and/or locatim of the 
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display register is associated with the variable ^liiforinati&i^ ^ 
indicative of the quantity of a coninodity which is neasured the 
meter* m tiis manner, errors botii in reading the meter register 
itsel£ and in transcribing the data are eliminated. 

RartheTf if the meter is in any wiy tampered with a tamper 
indicating code marking is arranged to appear at a display 
position in the register, Bie ^tical reading device can be 
arranged to give an alarm indication if such a tanjJer indicating 
cocSe marking is read. 

The present invention is ap p licable not only to 
cycloraeter-Qpe and clock dial-type di^Oay registers but also is 
to electronic .displays. For example, a liqiiid crystal 
display can be arranged to display not only alphanumeric (e.g« 
hir^ perceivable) ciiaracters but also to display code markings 
(e.g. bar code) which are readable by a remote optical reader.Obe 
code mrkings can be arranged to be geierated simultaneously with 
the human perceivable markings, or alternately with the human 
perceivable markings, or just by themselves. Such an arrangenent 
would be useful with any electronic display, but especially where 
the electronic dl:^lay has no provision for transmitting data to a 
s^>arate location. 

Die present invention finds utili^ not only in the remote 
reading of billable coranodities such as gas, water and electrlci^ 
but also to ttae remate reading of virtuaUy any tjpe of 
information display such as automobile or truck odometers, elapsed 
time mettf s, digital di^lays, etc. 

Brief Description of the Drawing Figures ; 

Ohese an3 other features and advantages of the preset 
invention will be readily understood with reference to the 
following detailed description of the preferred embodiments when 
taken in conjunction with the aoconpanying drawing figures lAerein: 

Pig. 1 shows the overall arrangement of a system for scanning 
and reading code markii^s on a di^lay register in accordance with 
the present invention; 

Pig. 2 shows a first type of display register and associated 
optically readable code markings; 
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Fig. 3 sibaiaa a alternative version of the di^lay register of 
Fig* 2; 

Fig. 4 sboiG a second tjpe of di^laf register and associated 
opticaUy readable code markings; 
5 Fig. 5 shows the details of me ^pe of taiper i»r»iCT^tng 

device for use with the registers of Figs. 2, 3 or 4; and 

Fig. 6 is a cfasurt: showing qob Qpe of code markings ytxixii can 
be used with the preset invention. 

ID Detailed Desgriptlm of the Preferred Bmbodimaits 

Fig. 1 shows the overall arrangeoext of a typical infonoatioQ 
di^l^ apparatus 1 which is remotely reariable by an optical 
reading device, dsown g»asally at 3. Di^lay ^iparatus 1 is, for 
exao^e, a utility billing meter such as a watthour meter. Such 

15 types of otili^ meters often use a cyclonater-Qpe display 

mechanism (similar to 1±b offameter in an automobile) to display a 
measured quantity, e.g. electrical po«#er conaunption. Such 
cydomet^^type display registers are well-knoun and are sboun for 
exaisple in U.S. Bat. Ho. 3,428,895. A second tspe of display 

20 register, called the clock dial-t^ is also coniaonly used. This 
Qpe of register is dwwn in Fig. 4 and its constructicm is well- 
known as exenplified fay U.S. Pat. Nos. 4,083,000 and 3,700,839. 

lb a first embodiment of the invention di^dLay apparatus 1 
cooprises a cydometer-tspe di^lay register 5, as shown in Fig. 

25 2. Oi^lay register 5 infllurfes me or more di^il^ elements 7a-7e 
each having one or more di^lay positions 9a-9e, respectively, 
formed thereon. Each di^Oay element cooprises a cylindrical drum 
whose rotational asis is aligned horizontally with neighboring 
display elem^its. She one or more display posicioos 9 on each 

30 di.^lay element can be, for exanpler a human perceivable symbol 
sudi as a alphanumeric character. See also Fig. 5. 

Associated with eadi di^lay positim 9a-9e is a code marking 
Uarlle correspcKiding to the human perceivable markings beii^ 
displ^ed. As shown in Fig. 2, these code markings are, for 

35 escaople, a bar code vihich is placed immediately adjacent the human 
perceivable markings at the di^lay positims 9a*9e. It will thus 
be qipreciated as the various human perceivable markings (such as 



the nunera^^^^) of eacb display element are 
the code marking associated with the particular display position 
will also be brought into view. Thus, as the inf rraation being 
displayed ty register 5 changesr such as occurs when the register 
is used to indicate the value of a measured quantity which can 
charge over tiioe, the particular code markings correspMding to 
the measured quantity will be brought into view* 

Bar cocSes are a well-known type of data encoding. Bar codes 
cooe in a nunber of varietiesr witii one connon code called Code 39 
(or 3 of 9) • character is r€presented by 9 el«ients (5 bars 

and 4 spaces) « Qiree of the 9 elem»ts are wide (binary value 1) 
and six elenents are narrow (binary value 0) . Spaces beiarfeen 
characters (inter-cfaaract^ gaps) have no code value. Code 39 is 
a variable length code and is self-checking* Code 39 is also 
bi-directional which allows scanning in either direction* A 
unique stop/start diaracter is used to indicate the beginning 
point ana ending point of encoded information* See Pig. 6. 

When code markings of the bar code type are scanned by a 
source of radiation the radiation scattered by the varying light 
and dark bars is detected as a series of variable length pulses by 
a photosensitive detector in the optical reading device 13, Oiese 
encoded data pulses are then stored or transmitted for further 
processing. 

file code markings digpls^ fay register 5 can then be 
remotely read by the optical reading device 3, as shown in Fig* 
1. Optical reading device 3 is a coggngrciall y available opt ic a } 
scanner such as sold fay Symbol Technologies^ Inc. , Bavppage, New 
York as tlxeir Laser Scan 15-7000 HarKSheld Scanning System. This 
optical reading device is ^caiplary of the tvpes of reading 
devices useful with the preset invention and induaes a handheld 
unit having a source of radiationr such as a laser, a scanning 
device/ sucSi as a rotatii^ mirrorr and a ^todetector for 
detecting radiation scattered from code markings scanned by a beam 
15 produced by the radiation source and enitted f roa the scanning 

unit 13. . 

This Qpe of laser scanning bar code reader has the advantage 
that an operator need not pnysicaUy sweep the beam of radiation 
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acros^fe code maEkings. Ihe scanning ^paEatusQtQo^a2li^Ll^3 4 
sweeps the laser beam across a wide area a large number of 
insuring that all code soarkings are scanned and detected. Also, 
the optical systaa of the E^iotodetector can be arrai^ed to have a 
5 relatively wide depth of field, thus allowing the scanning device 
to be held at various distances from the code niarkings on ti^ 
register without affecting the accuracy of scanning or reading* 

Ih addition to the varying code narkings 11, register 5 can 
also be provided with one or more f isced code iDarkingSf such as 
10 stop/start characters 17 and one or sore code loarkings 19 

Indicative of the display s^paratus' serial nusber, iQanufacturer# 
location, t^pe, etc« An au3dliary display element 21 can also be 
provided for giving an indication if the display c^paratus has 
be^ tanpered with, as is described in oore detail below* A 
13 unique code marking 23 is provided for di^ilay elesamt 21 to 
indicate sucdi taspering. 

It will thus be appreciated that the use of an optical 
r eading device 3 to read code markings on a display apparatus sisch 
as register 5 enables both the fixed and variable information on 
20 the register to be quickly and accurately read and converted into 
a form suitable for subs eq u e nt data processing, SaiA a ^ystaa is 
eminently suitable for the reading of utility billing meters, such 
as gas, water or electric meters in which the amounc of a 
ccmmodity consumed by a user must be accurately and quickly read, 
25 ^Adle requiring no more than a minor modification to the di^l^y 
register. In addition, no expensive internal electronics or 
au x ilia r y power are ne c essar y ♦ Ibis makes the preseit invention 
suitable for use in eivironmeats, such as gas or water metering, 
where electrical power is unavailable or tmsuitable« Ihe present 
30 invimtion also has the adrantage that the data acquired by the 
optical reading device is already in a form suitable for 
sd3sequent data processingr thus making transcription errors, 
which heretof or have been associated with transcribing hand 
writtim meter readings taken by a meter reader, impossible* Hxas 
35 a utility cus tom er will not be inadvertantly overdiarged nor will 
the utility lose revenue through errors in reading the custsmer's 
meter. In addition, where a customer site nuniaer or meter serial 



number Is jj^ded as part of the code marking^^^ 
register, it is an easy task for the utility's data processing 
equipment to inatchi:^ these serial numbers or site numbers with a 
list of those serial nundaers or site numbers «iftiich should have 
been read to insure that the meter reader has visited all customer 
sites and read their meters. The reading device 3 can also be 
arranged to eait an audible or visible alarm if a 
tanper-indicating code marking 23 is detected* Biis inraediately 
alerts the meter reader to the fact that the meter possibly has 
been tanpered with so that afprppriate action can be taken. 

Pig. 3 shows an alternative version of the optically «3Coded 
display register 5. Display elements 7a«*7e and a s sociated dii^lay 
positions 9a*9e are similar to those described with respect to 
Pig. 2, Fixed code markings 17 and 19 and tanper-indicating 
markings 23 are ^Tp^ simUar to that shorn in Fig. 2. BDwever, 
the code narkings lla-Her 17, 19 and 23 are applied using an ink, 
such as a phosphorescent ink, which is normally invisible to the 
naked ^e but which can be scanned and detected by reading device 
3 through the use of a radiation source to vjhich the ink is 
sensitive. Thus, for exanple/ an ultraviolet light source, such 
as a near-OT laser can be used to scan the bar code markings on 
register 5. Die use of a normally invisible ink has the advantage 
that it can be directly sfffiSeA over other human perceivable 
figures without interfering with either the interpretation of the 
figures fay a meter reader or fay the reading device 3. Ohere is 
therefore no need to modi:^ the size of the human perceivable 
characters provided on di^lay elements 7a-7e, thus enabling them 
to be readily viewed by the customer orr in the event the reading 
device is brokenr the meter reader. It is also especially 
advantageous if the tanper-indicating code markings 23 are applied 
usirg an invisible ink so that an individual who tanpers with the 
meter will not be warned that his tanpering has been detected and 
therety not be conpeUed to attenpt to subvert the 
tanper-indicating device. It will be agpreciated that other types 
of inks sensitive to various wavel»gths of radiation can be 
substituted for the DV saisitive ink. In one esrcixxiiinsntr the code 
markings may be eqpplied cfver human peroeivsible markings in a 
different colour visible to the human eye. 



4|et another version of the invenfll sbowPjQ 
concept o£ encoding a register dispLaying informatim which varies 
over tiioe is esctaxxed to a dock dial«-tspe register, sucb as 
cooiQonly used in the Qhlted States to meter natural gas az» 
5 electrical power consunptloa. hs mentioned earlier, the 
cttistruction and operation of clock dial-tgpe registers are 
well-known, dock dial register 25 includes a nmfoer of circular 
di^Oay elements 27a-27d each haviz^ ^xne or more dlfijplay positions 
29a«29d bearing some form of human readable markings, such as the 

10 numerals Associated with each di^Oay elaoent 27a-27d is a 

respective shaft 31a-31d, the shafts being interconnected witb 
each otiser by a dockwork mpcdwntsm (xiot sbctmO of a design 
welL-kDown in the art. Each sucb shaft has associated therewith a 
pointer and shield arrangement 33a-33d, re^ectively. Bach such 

15 pointer and shield arrangemaxt incliaaes a respective pointer 

35a-*35d which is used to visually indicate the value of a measured 
quantity. Opposite to each pointer 35a-35d there is provided a 
cutout sector or opening 37a-37d, respectively. Ohis cutout 
exposes a code markixsg, sudi as a bar code, which oorre££)cnds to 

20 , the value or quantil? to vdiidi its associated pointer 35a-35d is 
Indicating* 

It will thus be appreciated tiiat as register shafts 31a-31d 
rotate and move the pointer and shield arrangem»ts 33a-33d to 
thereby indicate the value of a measured quantity, the appropriate 

25 code markings associated with the measured value will be es^osed 
ty cutout sectors 372fc-37d« Ohese code markings are tb» scanned 
using a optical reading device 3 as described above. Register 25 
may further include fixed markings such as stop/start markings 17, 
a serial nus^Der/site nureier/toniTfacturer code marking 19 and a 

30 tan^-indicating di^lay positim 21 dirol^^ing a 

tanper-'ind icating code marking 23, all similar to those described 
above with reject to Figs« 2 and 3. 

Zt will be predated that in addition to the above ^pes of 
dlsplaysr that the concept of the present invention can be readily 

35 extCTded to electronic t^pe alphanumeric displays* Ebr exaiqple, a 
liquid crystal di^lay can be provided with expropriate code 
marking elemKits to be drivra by the display circuitry for 



displaying/ roc exan^, a bar code represent^^lS 424434 
<±aracters being di^xLayed at ea^ display position. Such a 
display can be scanned usii^ a reading device 3 as described 
above. Bi electronic display can be arranged to diqplay the 
human perceivable (e.g. alphanumeric) characters and code markings 
siraultaneouslyr alternately/ or only to show the code zDarkings. 
This arrai^aamc enables an <^tical reader of the Qpe described 
above to renotely read out i±B values of such an electronic 
display without the necessity of any cGonunications interface or 
transmitting circuitry associated with the di^lay apparatus* 

As moibioned above/ the conc^ts of the presait invention can 
be used to give an indication that the display apparatus has been 
tsaipBced wltti in a manner such that the optical reading device 3 
will autonatically detect such taapering and alert the operator. 

^ious tapes of anti-tanpering and tanper-warAing indicators 
are known. MDSt sudi anti-tanpering schemes rely upon scane sort 
of piysical security sucii as a wire loop joined by a lead seal 
which holds the cover of a watthour meter to its permanently 
mounted base. Electronic anti^-tanpering devices detect the 
raoval of the cover from a utility meter or/ in the case of an 
electricity meter/ ti» raooval of the entire meter from its sodcet 
and are generally arranged to give a visual indication that such 
renoval or tanpering has occurred. Such tanper detecting devices 
are shown in U.S. Patents 4/386/313 and 4/386/314 both issued on 
May 31/ 1983 and assigned to the assignee of the present 
invention. In both of these patents, the reaoval of a utility 
meter/ such as an electricity meter/ causes one of its mounting 
connections (e.g. a power conducting bayonet) to be pulled out of 
its nonnal position and to ttereby actuate a tanper- 
indicating circuit. Such tanper-indlcating means can be readily 
adspted for use in the present invention as shown in Fig. 5. 

h tanper detecting device 41/ as discussed above/ produces a 
tanper-indlcating signal wfaidi is then appUed to actuating meanS/ 
for eacanple a latching solenoid 43 having an arm 45 connected 
off-center to a pivoting disk 47 which in turn is mounted 
iimediately behind a display window 49. Disk 47 and window 49 
togetiier constitute che tanper di^lay position 21 referred to 
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reject to Figs. 2, 3 and 4. Gki the s: 



facing wizidow 49 there is pcinced a uoique oode narking 23. Disk 
47 is arranged sudx that normally only a blank portion of the disk 
is escposed throu^ %dndow 49. BMever if taopering is detected tay 
taoper detecting device 41 a signal dLs applied to solenoid 43 
causing arm 45 to be iDOved and driving disk 47 in a loanner which 
brings tanger-indicating code loarkings 23 into viev through windov 
49. Ihese oode markings can be made visible to the naked eye or 
can be ^i^plied using invisible inkr as discussed above^ such that 
they are perceivable only by optical reading device 3. Ihus, when 
a meter reader reads the di^lay of registers 5 or 25r if the 
tasper-indicating aoae marking 23 is preseait in window 49 an 
indication will be given by reading device 3 that the regiscer has 
been taiopered with. 

Of courser various other Qpes of schemes could be used to 
di^xlay a tanper-indicating code marking for the display 
register* Ihus, for exaspler a sisple trip-wire ccxmected between 
the cover and base of the di^day apparatus could be used to pull 
a one way pawl which would in turn move a tamper-indicating flag 
bearing ^sproprlate code markings intao view within window 49. 

While the present invention has been described in 
considerable detail/ various modifications and changes will occur 
to those skilled in tise art« Accordingly, t±iB foregoing 
description is intmded to be illustrative but not limitative of 
the invention vdiLch is described in tiie appended claims* 
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1. An information di^lay ^paratus o£ the type including at 
least one display eleoent having at least one di^lay position for 
5 dii^layincf information whidi nay vary over time, characterized by: 
code markings associated with at least ox^ di^lay position 
of earfi di^lay element and readable by optical reading means 
remote from the display €fparatus« 

10 2. The c^paratus of claim 1 diaracterized in that tbe code 
markings associated with one of said diqpl^ positions are 
indicative of tanpering with the information di^l^ apparatus, 
and further characterized by: means for detecting said tainpering; 
and control means responsive to said detecting means for 

IS di^layii^ the display position associated with the tanpering 
indicating code markings* 

3. The apparatus of claim 2 characterized by a housing for the 
^paratus and characterized in that said tampering detecting means 

20 is re^i^ive to tanperix^ with said housing « 

4. The SGiparatus of any one of claims 1*3 further characterized 
by means remote from the information display for ^tically reading 
the code markings. 

25 

5. The apparatus of any one of claims 1^ characterized in that 
said optically readable code markings cooprise a bar code. 

€• The apparatus of any one of claims 1-5 characterized in that 
30 the optically readable code markings are applied using an ink 
wbidi is readable by the reading means. 
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7. The apparatus of claim 6 characterized in that the ink is 
s^sitive to ultraviolet radiation and the reading means includes 
a source of ultraviolet radiation to read the code markings* 
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8. Ihe qjparatus of claim 4 rfiaracterized in that the optical 
reading zneans includes a source of radiationr means for scanning 
the code markings vitii the radiationr and means for detecting 
radiation scattered froa the code markings* 

9« ibe ^jparatus of claim 5 characterized in that the source of 
radiation is a laser* 

10. The apparatus of ax^ one of claims 1-9 characterized in that 
each of the display elemaits is a cyglotnater-t^pe register* 

U. The apparatus of any one of claims 1-9 characterized in that 
each of the display elemiKits is a clock dial-t^pe register. 

12* Tbe apparatus of any one of claims 1*9 characterized in that 
each of the display elemaats is an electronic display. 

13* !Ibe apparatus of any one of cTalmfl 1-12 characterized in that 
at least one of the code markings is fixed. 

14« Ibe ^paratus of any one of claims 1-13 characterized in that 
the code markings are indicative of alphanumeric diaracters. 

15, Qse apparatus of any one of claims 1-14 flgther charact^ized 
by human perceivable markings corresponding to the information to 
be di^l^ed associated wltb eadi code marking. 

16. Ibe apparatus of claim € or claim 7 diaracterized in that the 
code markings are applied over human perceivable markings in a 
different color visible to the human ^e, said code markings 
corresponding to inf onoation to be di^la^ed provided at each 
di^lay position* 
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